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@ Surface treatment composition and a method for protecting the surfeees of building materials 
agamst undesirable reactions caused by mlcrooi^anisma. mawinais 

(g) The Invention relates to a surface treatment composition, which contains a solvent, a binder and a 
°H "'^"^"^ "iS^rowth and spreading of microorganisms, a process for preparing such a. 

^ l T**''^.^°^P'°*^"9 '"'"''^^^^^^^^ undesirable reactions caused b? maid! 
blue-stain fungi and decay fungi and similar microorganisms. Accoixling to the present invention the 
substance which prevents the growth and spreading of microorganisms at least es^enb^ly te Kd^J 
a complexing agent capable of binding transition metals. Preferably the complexing agent Is an 
inorganic phosphate compound, an aminopolycarijoxyfic acid or a salt thereof, a hydroxy ac^ or a salt 
ttiereof or an organophosphate or a salt thereof or a metal-binding protein (siderophore) By usina 
complexing agents as tfie main fungicidal components of paints it because possible to protect both (he 
InCnsKbstelSe '^"^ ^^'^ ^ ^ Wue-staining by means of a hannless. 
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The present inv ntion relates t a surface treatment comp sition in accordance with the preamble of daim 

1. 

Such a composition generally contains a solvent, a binder and a substance capable of preventing the 
growth and spread of microorganisms in wood. 
5 The present invention also deals with a method according to the preamble of daim 9 for protecting the 

surfaces of building materiats against damages and undesirable reactions caused by mould, blue-stain fungi 
and decay fungi and similar micro-organisms. 

Mould and blue-stain fungi damage wooden building materials as well as other material by causing decol- 
orization, odour problems, and health hazards. Moulds belonging to the genera Caldosporium, Afternaria, Hel- 
lo minthoporus, Peniciilium, AspergHlus, Epicoccus and Rhizopus can be mentioned as examples of particularly 
harmful fungi. Of these microorganisms, great damages to constructions and to interior parts of buildings are 
caused by moulds of the genera PenicHlium and Aspergilius, The blue-stain fungi appearing on wood surfaces 
typically belong to the genera AmbmsieNa, Auraobasidium, Ceratocystis, Cfadosporium and Phialophora, Aur- 
eobasidium putlulans and strains of the Ceratocystis genera (e.g. Ceratocystis pilifem) can be mentioned as 
IS examples of the most common blue-stain fungi on pine sawn wood. Blue-staining of spruce sawn wood is 
caused, in addition to the above-mentioned, by for instance C. piceae and C. coerulascens. Furthermore, fun- 
gal strains belonging to the genera Sdervphoma, such as Scfemphoma entoxylina, appear on sawn wood of 
coniferous tree. The fungi also thrive on stone and concrete surfaces as well as in plastics and insulatbn ma- 
terials. 

20 The above-mentioned organisms often appear on painted sur^ces and damage their appearance. Th y 

can also easily grow and spread through paint films and cause damages to the painted structure. Thus, decay 
fungi, such as Gloephylium saepiaiium and Conlophora puteana, give rise to rotting of painted wood products 
such as weather stripping panels and outdoor constructions (fences). In Norway and Sweden damages to ex- 
terior constructions are known to be caused by Dacromyces stillatus, but so far there are only few reports on 

25 such damages in Finland. The afore-mentioned fungi belong to the group of brown rot fungi, which decompose 
the structural components of wood, i.e. cellulose and hemlcellulose, via hydrolytic and oxidative radical mech- 
anisms. Conventionally the decay of wood is characterized by the weight loss of the wood. 

In order to prevent moulds and fungi from growing and spreading on painted surfaces and from penetrating 
the paint films, fungicidal components are added to paints and similar surface treatment compositions. Th 

30 presently used wood preservatives can coarsely be classified In three categories: 

1) water-borne preservatives, typically comprising salt preservatives containing copper, chromium and ar- 
senic (CCA preservatives) as the acth^e ingredient, 

2) oil-borne preservatives containing organic fungicides such as tributyl tin naphthenate, tributyi tin oxid , 
mixtures of penta- and tetrachlorophenols, phoxim and dichloftuanid, and 

35 3) creosote oil (a fraction of coal tar distilling above 200 ''C). 

Several considerable disadvantages are, however, related to the presently used fungicides. Most of them 
are insoluble in water, which makes it difficult to mix them with water-borne paint compositions. Furthermore, 
the efficacy of the common preservatives is based on their general toxicity which Is generally directed towards 
the basic (vital) metabolic reactions common to all living organisms. 

40 It is an object of the present invention to eliminate the drawbacks of the prior art and to provide an entirely 

novel surface treatment composition. 

The present Invention is based on the surprising finding that by adding to a water- or oil-borne paint a com- 
plexing agent which is capable of binding transition metals, the spread and growth of microorganisms is largely 
prevented. This makes it possible to protect the painted structure against undesirable reactions caused by the 

45 above microorganisms, while at the same time preventing moulding of the paint surface Itself. More spedf I- 
cally, the composition according to the present invention is mainly characterized by what is stated In the char- 
acterizing part of daim 1 . 

The invention also provides an entirely novel method for protecting wooden products against undesirabi 
reactions caused by moulds, blue-stain fungi and other similar microorganisms, which comprises applying to 

so the surface of the product at least one surface treatment composition, preferably two surface treatment com- 
positions, the first surface treatment composition containing a complexing agent capable of forming complexes 
with transition metals natively appearing in wood, and a binder, which applied to the wood will form a layer at 
least partially covering the wood. This layer is at least partially uniform (= It forms a film) and will prev nts the 
washing out of th compi xing agent from the wood. The second surface treatment composition Is appli don 

55 top of the first surface treatment composition, and It preferably contains In addition to a complexing agent and 
a binder also pigment^ and possibly fillers to provide an opaque surges. 

More sp cif ically, th meth d according to the pr s nt invention Is characteriz d by what Is stated In th 
characterizing part of daim 9. 
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which the other components are disp rs d usually by means of surfactants. The binders of these paints are, 
for instance, comprised of synthetic latices which ar composed of polym rs or copolymers of ethylenically 
unsaturated compounds, e.g., butadi ne-styrene copolymers which possibly further contain a comonomer 
having a carboxyl group such as acrylic acid, itaconic acid, or maleic acid, and polyvinyl acetate which contains 
5 a comonomer with carboxyl groups. Binders which can be used together with the above-listed agents are com- 
prised of starch or casein, poly(vinyi alcohol) and polymers of low molecular weight having carboxyl groups. 
The last-mentioned can be exemplified by the polycarbonates which can act as dispersing agents at the same 
time. 

The binders of solvent- borne paints are comprised of substances which will polymerize once the solvent 
10 evaporates, i.e. when the paint dries. These kinds of substances are represented by oils (linseed and pine oil) 
and alkydes (esterif led natural oils). Mineral turpentine is one of the most common solvents. 

The binder content of the primers and the paints is at least 1 wt-%, usually less than 85 wt-%, and typically 
about 1 0 to 60 wt-%. 

Depending on theircontent of pigments and fillers, the surface protecting agents according to the present 

15 Invention can be grouped into three categories. Thus, clear surface protecting agents do not contain either 
components, whereas transparent contain pigments but no fillers. Opaque preservatives contain both pig- 
ments and fillers. The fillers used in primers and surface treatment compositions can be exemplified by tal- 
cum, day, calcium carbonate, calcium sulphate, aluminium silicates and aluminium hydroxide, aluminium mag- 
nesium silicates and barium sulphate. 

20 For the purpose of the present invention the tenm "solvent" Is used to designate the liquid components of 

both water-t}orne composittons and oil-based compositions, i.e. water and the corresponding solvents. As 
mentioned above, water is not a true solvent but rather a dispersion medium in water-diluted compositions. 
The amount of solvent present in primer can be as high as over 90 %, usually however less than 80 %. Paints 
generally contain less than 30 to 40 % of a solvent. In some cases it is possible to prepare paint compositions 

25 which are liquid even without any specific solvent The present invention also covers these kinds of products. 

According to the present invention the complexing agent is added to the water-borne paint or it is dispersed 
into the oil-based paint. Typically 0.01 to lOparts by weight of the complexing agent are admixed with the binder 
and the solvent. The complexing agents may bound the metal ions of the pigments and other components of 
the paint. The formation of such complexes will demonstrate itself as an increase of the paint vinosity. On 

30 embodiment of the method alms at binding those metals of the paint, which form trace substances for the 
moulds and fungi. This will, at the same time, prevent metal-intermediated metat>olic reactions, which occur 
In the cell membrane of fungi, and decrease the activity of enzymes produced by the fungi. The growth and 
spreading of the decay fungi is stopped since the active ingredient contained in the paint is acting directly on 
the decay mechanism of the fungi and also on the cell membrane of the growing mycelium. In short, the com- 

35 plexing agent binds the metal Ions present in the paint, preventing the moulds and the blue-stain fungi from 
growing and spreading in the paint. The complexing agent also acts as a thickener of the paint. 

The concentration of the complexing agent(s) in the solvent can vary widely. Normally it is about 0.01 to 
20.0 %, preferably about 0.1 to 10.0 %, of the weight of the solution. Even amounts of less than 5 wt-% are 
possible. It is preferred to use water as a solvent for the complexing agents and the solution may contain other 

40 adjuvants known per se, which will promote dispersion of the solution into an oil-based paint In additktn to 
bk>logically inert adjuvants, the wood protective according to the invention may also contain known biologically 
active compounds, for instance (e.g. 0.01 to 5 wt-%) of a known fungicide, such as one of those mentioned 
above. In the surface treatment compositions according to the invention, the "main" fungicide is however th 
complexing agent, which means that it amounts for at least over half of the total weight of the f ungicklally activ 

45 components. 

According to a prefenred emtxxJiment, the surface treatment composition contains, based on its weight, 
1 - 98,9 % of at least one solvent, 1 - 85 % of at least one binder and 0.1 to 1 5 % of one or more complexing 
agents. In addition to these components the compositions can contain about 1 to 20 wt-% of at least one pig- 
ment and/or 1 to 30 wt-% of f iller(s) (calculated on the total weight of the other components). 
50 According to a particularly preferred embodiment, the surface treatnient compositions contains water as 

solvent, a butadiene-styrene-copolymer-based latex and, as complexing agent EDTA or a alkali metal salt 
thereof (such as the sodium salt). 

The lnventk>n can be employed for prot cting painted wooden and other surfaces against undesirable re- 
actions caused by any of the above-menti ned microorganisms. It is pr ferr d to use the invention for protect- 
55 Ing weather stripping panels, window constructions, fences etc. 

The present invention provides considerable advantages. The surface treatment composition according 
to the invention prevents the growth of mould and blue-stain fungi in th paint film, on the paint film, and 
through the paint film on the surface of the substrate. The paint film formed by the binder of th surface treat- 
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in the follov^ng the invention will te descnbed in moiB detail with the aid of some working examples. 
Example 1 

Prevention of the moulding and blue-staining of a painted surface 

A. Experimental 

for iJL":; ^^^^^^^-^^^ which is ^commended 

a small l^ouni^^T^'ilc^^^ f "^''^^ ""^ '"^ P«'"ts 

poorer It r-crr:^^^^^^^ 

painted twtee. As referBnTSrunL^^^^^^^^^ f T""""' 3° 15 mn,) were thraughout 
taining complexing agentfwere Ssed ' ""'"'^ 

inga'SfhirCS 

(><*pe/gtf/t,s y.era/co/or(E1) 6/a josoSt^Z^ ^ suspension containing three mould fungi 

fungi Sum- otasld.^mM^^^^^^^^ ^"^ "^'^^ ^^^^ 

1 traces of growth 

Jn?*! ^"'*!!! f*^ ''''' "'ve^d by fungal growth) 

3 abundant growth (ca 50 % of the sample'sarea Is covered by funga g3 

4 extremely abundant growth (> 60 % of the sample's a,«a is g^h, 

B. Results 

The influence of the complexing agent on the viscosity of waffir-dlluted paint 
after^a^n: S^iS-^^^^^^^ 

paint This is particuS deariZ j^^^^^^^ n fZT. ^ ° * ^^^^ °^ 'f-e 

the c«mp.exin'g agent inCirt rvCty^T^^^^^^^ 

fungicwal component by also as a thickt^r ite^ n ' "^"""^ ™* ""'^ « 
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Table 1 



Paint viscosity det rmined with a Broolcf 1 id-meter 


Paint 


Viscosity (mPas-1) 


REMONTTi-ASSA 


22,300 


REIVIONTri-ASSA+ EDTA 


24,950 


ULTRA 


7,450 


ULTRA + EDTA 


23,950 



The efficacy of the compiexing agents against moulding and biue-staining of the substrate which is to be 
painted; incubation time 6 weelcs 



Table 2. Moulding in a balancing room 



20 



Treatment 



Growth 0 - 4 



Remontti-Assa 


4 


Remontti-Assa + EDTA 


I 


Ultra 


0 


Ultra + EDTA 


0 



The compiexing agents prevented the growth of mouids and blue-stain fungi on a latex-based paint film as 
well as on the painted substrate beneath it (spruce splint wood). 

3S 

Example 2 



The distribution of the acth^e component between the paint and the painted 8ul>strate 



Colouring tests 

Painted samples of spruce splint wood (50 x 30 x 1 5 mm) were cleaved in the middle. The deaving surface 
was brushed with a chromazyl reagent (0.5 % Chromatzyl-S) and the colour of the cleaving surface was visually 
examined. The chromazyl reagent reacts with wood containing a compiexing agent In a different way than with 
native wood. This difference manifests itself as a colour change. The controls of the test were comprised of 
specimens, which were painted with a paint not containing any compiexing agent 

When the coloured cleaving surface was examined, it could be found that the compiexing agent had pene- 
trated the wood to a depth of some cell layers (to a depth of about 0.5 to 1 mm, at best). Based on the colouring 
method It is obvious that most of the effective compound remains in the paint, which allows for effective pre- 
vention of any moulding of the painted surface. 



Determination of th distribution of the effective substance by radioactive EDTA 



The EDTA which was admbced with the paint consisted of a Icnown proportion of Ci*-EDTA. Paint was 
55 scratched from the surface of the samples, and the weight of that paint was determined. The EDTA-content 
of the paint was determin d n basis of C^^^-EDTA scintillations (by a scintillator). A sampi was also taken 
from wood below th paint film, and the EDTA-concentration was determin d In a corresponding mann r. The 
results wer adjusted to whole specimen and the absorption of EDTA from the paint Into th wood was eval- 
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uated. 
Claims 

1. Surface treatment composition, containing 

- a solvent, 

- a binder and 

- a substance which prevents the growth and spieading of microoiganlsms 
characterized in that 

k fnrrJI^f^^^T^^ S"**"" ^P^^^'l'ia Of microorgantems at least essentially 

18 formed of a complexing agent capable of binding transition metals. -ns aueast essentially 

^' imiT""""'"" '?""*"^ ^ ^' complexing agent is an inoraanic phosphate com- 

pound, an aminopolycarboxylio acid or a salt thereof, a hydroxy acW or a salt tte««f 1 JI ^ 

Phate orasalt thereof orametal-binding protein (skJeropho^r^^^^^^^^^^^^ 
4. ^ecom^posit^na^^^^^^ 

- 1 to 85% of the binder and 

- 0.1 to 5 % of the complexing agent. 

t?e'wrw?I" 'r"'"' '° o^ the p,eyious claims which further contains, calculated on basis of 
the weight of the othercomponents, 1 to 20% of a pigment and^r1 to 30% of a filler. 

*° '"^ f"*"'""" "'^'"'^ the binder » selected from the grouD 

oojslsting ofsy^H^t^ starch, casein. poly(vinyl alcohol), polycarbonate. Iln seed cTtaToSZ 

^L^^^a^T"^'"^ *° ^ °^ ^^^"^ «>"tain8 in addition to the compiexino 

agent a further, known fungicide in an amount of 0.01 to 5 wt-%. complexing 

characterized in that »«•»"». 

- using as a first surface treatment composition a product containing 
Vac^mplexingagent. capable of forming complexes withtransltion metals natiyelyap^^^^^ 

- a binder, which applied to the wood will form a layer at least partially coyering the wood 
saldlayerpmyentingthewashingoutofthecomplexingagentfromthewood. 

!^.'"f '^°i^'='f"''"9 to claim 9. wherein a second surface treatment composition is applied on too of 

rprr::n7s;;rr^^^^^ 

C rtTwn^r """""^ T'""'"' -""'ng together a sd- 

Lti^nn. J!^ T '^'''3"'®"*""''"'' ' inordertofonnasoiutionoradisp rsion characteriwd 
in that 0.01 to 10 parts by weight of a chelating agent, such as an aminocarboxylate. is SimUe^ tt""e 
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solution or dispersion. 

The use of complexing agents as th nfiain fungicidai components of paints. 
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